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SWIVEL-LOOM.

SPECIFICATION forming part of Letters Patent No, 474,170, da,téd May 3, 1892,
. Application filed March 23, 1891, Serial No, 886,169, (Nomodel) '

To all whom it may concern.: -
Be it known that I, GEorgE F. HUTCHINS,

~a citizen of the United States, residing at

Worcester, in the county of Worcester and

State of Massachusetts, have invented eertain
new and useful Improvements in Swivel-
- Looms; and I do hereby declare that the fol- |

lowing is a full, clear,and exact description
thereof, which, in connection with the draw-
ings making a part of this specification, will
enable others skilled in the art to which my

‘invention belongs to make and use the same.

My invention relates to looms, and more

particularly to swivel-looms—thatis, to those

looms in which, in addition to the ordinary

fly-shuttle,swivel-shuttlesareusedforthe pur-.

pose of making spots or figures in the fabric.

I'he objeet of my invention is to provide a
swivel-shuttle mechanism adapted to be ap-
plied to the ordinary form of fly-shuttle loom,

and which will automatically weave spots or
figures in the fabric produced in the loom,
each spot or figure having one or more colors

of wett therein, as desired. |

My invention consists in certain novel fea-
tures of construction and certain novel and
improved combinations of parts, all as will be
hereinafter fully described with reference to

the accompanying drawings, and then dis-

tinctly defined and
in the claims. |

My improvements may be applied to any of
the ordinary forms of fly-shuttle looms and

particularly pointed out

‘may co-operate therein with the usual oper-

ating mechanism of such looms.

I have shown in the drawings myimprove-

ments applied to the well-known Knowles
loom, the construction and operation of the
characteristic features of this loom being
fully set forth in Letters Patent of the United
States No. 134,992, |

I have shown in the drawings only such

parts of a Knowles loom having myimprove-

ments applied thereto asissufficient to clearly
illustrate the application and relations of my
improvements. | | |

- Referring to the drawings, Figure 1 is a

front elevation of portions of a loom of the

class referred to, provided with my improved
swivel-shuttle mechanism, parts of the said

mechanism and of the loom - frame being

- ment of the said swivel-shuttle rail.

| cating mechanism shown in Fig. 1.

| broken away. Fig. 2 is a sectional elevation

taken on line 2 «, Fig. 1, looking in thedirec-
tion of arrow a, same figure. Fig. 3 isa detail

view of a part of the swivel-shuttle-weaving s

attachment, the said figure showing one of the

cams hereinafter referred to, the pawl foract-
nating the same, the pawl-operating ecrank,
and the support on which the pawl slides.

the pawl in the position thereof which is
the opposite of that shown in Fig. 3, said
figure also showing a lock-lever for the cam.

Figs. 5, 6,and 7 are side and plan views of

cams for changing the position of the swivel-
shuttle rail laterally in the loom, so that the
spots produced shall be arranged in the posi-
tions shown in Figs. 8,9,and 10, respectively:.
Fig. 11 is a plan view of the upper part of the
loom shown in Fig. 1 looking in the direc-
tion of arrow b, same figure, some of the parts
being left off. Fig. 12 represents, on an en-

iarged scale, a section on line 7 7, Fig. 1, look-

ing in the direction of the arrow ¢ in the same
figure, it showing the manner in which the
movable swivel-shuttle rail may be mounted
on the hand-rail of the loom and locked in po-
sition thereon, the swivel-shuttle rail being
down in working position. Fig. 13 is a view
corresponding to Fig. 12, but showing the mov-

“able swivel-shuttle rail locked in its upper

position. Fig, 14 is a front view in detail of
the hand-rail and guiding and locking de-

Fig.4 is a view similar to Fig. 3, but shows 6o
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vices for the swivel-shuttle rail, (not shown,)

looking in the direction of arrow d, Fig. 12.
Kis. 15 is a rear view of the devices shownin

Fig. 14. Fig. 16 shows in side view and also
front view the arm, which may be made fast

35

on the top of the movable swivel-shuttle rail

and arranged to come into contact with and
rest on the hand-rail, as shown in Fig. 2, to
act as a stop in limiting the downward move-
Fig, 17
18 a view showing a modification of the mech-
anisms shown in Figs. 3 and 4 for shifting
the swivel-shuttle rail laterally in the loom.
Fig. 181s a view showing a modification hav-
Ingonesetof swivel-shuttles, which are placed
in a horizontal position in the ordinary way,
instead of in a vertical position; and Fig. 19
18 a view showing a modification of the indi-
Figs 3 to
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18, inclusive, except Fig. 11, are on a larger | of engagement with the picking-shoes 14 by
means of a spring 24, fast at one end to the

scale than the other figures. |

In the accompanying drawings, 1 are the
loom sides; 2, the arch-stands; 3, the front
arch; 3’, the back arch; 4, the lay; 5,thelay-

“swords; 5’, the lay-sword horns, to which is

IO
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bolted the hand-rail 6; 7, one set of fly-shut-
tle boxes, the other set not being shown; 3,
the lifting-rod pertaining to the shuttle-boxes

7; 9, the bottom shaft of the loom, and 10 the
- erank-shaft.

11 and 12 are gears whereby
said shafts are geared together,and 13 13 are

the picking-shafts, which extend at right an-

oles to the bottom shaft 9 and earry the pick-

ing-shoes 14, the latter being operated upon
by the rolls 15, carried by the arms or cast-

ings 21 on the bottom shaft 9 in the ordinary
way. o y | |
Adjacent to the bottom shaft 9 is arranged

the shipping mechanism for controlling the

action of the fly-shuttle-operating mechanism.
This shipping mechanism may be of any de-
sired or known construection. :
In the drawings I have shown devices fo
moving the picking-rolls 15 into and out of
engagement with the picking-shoes 14, as
shown by full and dotted lines, Fig. 1, the
said devices consisting of sliding rods 16 and
17, supported and sliding instands 18 and 187,
with their inner ends connected by curved

arms 197 to a lever 19, pivoted on the central |

stand 18’. In consequence of being connected
by the said arms 19" to the opposite arms ot
the lever 19,the said sliding rods, when they
are actuated in a manner to move them end-
wise, are caused to slide simultanuously in
opposite directions. Thus, the parts being in

~ the position in which they are represented in

40

Fig. 1, if rod 16 is drawn to the left—that 1s,
away from the middleof the loom—the rod 17
will be moved toward the right—that 1s, also,
away from the middle of the loom. In like
manner, whenever either of the said rods is
moved toward the middle of the loom the
other thereof, also, will be moved simultane-

ously therewith in the opposite direction—

that is, also, toward the middle of the loom.
The said rods 16 and 17 carry forked arms

- 20, each of the said forked arms being adapted

50
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to engage with the grooved hub 217 of one of
the castings 21, carrying the rolls 15, said cast-
ings 21 being supported on the bottom shaft,
so as to slide thereon and revolve therewith,
and being provided with projecting pins 217,
which slide freely in corresponding channels

in the hubs 9/, fast on the bottomshaft9. The

sliding rods 16 and 17 are operated to move
them outwardly from the middle of the loom,
and thereby carry the picking-rolls 15 into
position for coming in contact with the pick-
ing-shoes 14 by means of a cord or chain 63/,

to be hereinaftelr deseribed, secured to a col-

lar 23, fast on the sliding rod 16.. (See Tig.
1.) The operation of said cord is controlled
by a cam forminga partof myimprovements,
to be hereinafter described. In the present

collar 25, fast on the sliding rod 17.

central stand 18" and at the other end to a
W hen
the cam which moves the lever to which the

cord 63’ is connected permits the spring 24 to
act, the said spring operates to move the rods
16 17 inwardly toward the middle of the loom,
‘thereby carrying the rolls 15 into the position

in which they are represented in Fig. 1.  If
desired, the picking-rolls 15 may be given a
positive motion in thedirection to carry them
out of engagement with the picking-shoes by
means of a second cord or chain 227, (see full

lines, Fig. 1,) corresponding to cord 63", se-
cured to the collar 23 on the sliding rod 16

and operated from the same lever which op-
erates the cord or chain 63’, to be hereinafter

~described. - |

The head of the loom is of the ordinary con-
struction and operation, and consists of the

“upper cylinder-gear 26, the lower cylinder-
| eear 27, vibrator-gears 28, vibrator-levers 29,
a system of gears at the upper end of the up-

right shaft 30 (shown in dotted lines in-Fig,
1) for operating the eylinder-gears, and a sys-
tem of gears at the lower end of said shaft 30
(shown by dotted lines in Fig. 2) for operat-
ing said upright shaft 30, the last-mentioned
system of gears being driven by the crank-
shaft 10 in the ordinary way. Crank-con-

connect the crank-shaft with the lay, as usual.

The foregoing parts and the usual working
parts of a loom, which are not shown, are or
may be constructed and operated in any de-
sired or known manner. -

I will zow proceed to describe my improve-
ments, in this instance adapted to be com-

/¢

75
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9.

nectors 31, one of which is shown 1n Ifig. 2,

1¢

bined with the parts of the loom above de-

seribed, so as to automatically weave spotsor
figures having one or more different colors
therein in the fabric woven in the looin.
my improvements (shown in the drawings)

In

three sets of swivel-shuttles are used to weave

in the spots or figures in the fabrie; but only
one set of swivel-shuttles may be used, or
more than three sets may be used with prac-
tically the same mechanism. Theoperating-
cams and pawlconnections of my swivel-shut-
tle mechanism are preferably located at the
upper part of the loom back of the harnesses
and head motion, so as not to interfere with
the ordinary construction and arrangement of
the same. Upon the top of the back arch 3’
is bolted a stand 32, extending at the rear of
the loom, upon which are supported the cams
and other parts of my mechanism. A stud or

shaft 33 is fast in stand 32, and on sald stud
are supported, to revolve loose thereon in this

instance, five cams, which are used to operate
the several parts of my mechanism, three of
which cams 34, 35, and 306 operate through in-
tervening connections, to be hereinafter de-
seribed, the three swivel-shuttle racks 76, sup-
ported in the swivel-shuttle rail 75, to be here-

~ instance the picking-rolls 15 are moved out i inafter described, and which operate the three




~according tothe shapo of said cam.
cam 38, through intervening connections, op-
erates the sliding picking devices to cause the
loom to pick or to stop picking, as desired,
~and also at the same time raises or lowers the
swivel-shuttle rail 75 to prevent the swivel-"

474,170

spots or figuresinthe fabric. Thefourthcam
a7 of sald five cams, through intervening con-

nections, changes the position of the swivel-
shuttle rail 75, carrying the swivel-shuttle
racks 76 longitudinally or in the direction of

the width of the fabrie, so as to place the
spots or figures woven-in the positions shown
in Ifigs. 8,9,and 10 or otherwise, as deseribed,
Thefifth

shuttles 77 from operating or to allow them
to operate to weave in the spots or figures.
In this instance on one end of the shaft 39 of

the upper cylinder-gear 26 is fast a gear 40,

which meshes with and drives a gear 41, fast
on a shaft 42, supported in stands 427, bolted
on the top of the loom-arches. On said shaft
42 1s secured a double crank 43, (see Fig. 11,)

~one arm 45 of which is connected to one end

of .the horizontal pawl 45. The free end of
sald pawl 45 is provided with a pin 45/, adapt-

ed to engage the notches 38" in the periphery

of the cam 38 above described. The other
arm 43" of the double crank 43 is connected
by means of a pin 44 with the rear ends of

the four pawls 46, the free ends of said pawls

being provided with pins 46/, adapted to en-
gage the notches 46’ in the peripheries of

‘the cams 384, 35, 36, and 37, respectively. The

notehes in the periphery of the cams 34, 35,
36, 57, and 38 with which the pins project-
ing out from the free ends of the pawls 45 and
46 engage are preferably made of the shape

shown in the drawings, (see Ifigs.3 and 4,)

each having the contracted opening at the

~outer end thereof. The objeet of makingthe

- notches in said cams, as above deseribed, is

“that In case for any purpocse the loom is

- turned backward the pawls will not be dis-

connected from-their cams,but will push the
cams back to their formerpositions, and thus

keep all the parts in unison with each other.

In connection with the pawls 45 and 46,
which operate the cams, a stationary rod or

pin 47 18 used, which extends at right angles

to the pawls, and in this instance is support-

ed in the upturned arms 32" of the frame 32.
The rod 47 may have friction rings or wash-

ers thereon, if desired. The object of the rod

47, 1n connection with the cam-section of the

- pawls, 1s tooperateas afulerum forthe pawls.

1 have shown in the drawings the pawls 45
‘and 46 provided with enrved or cam portions

about the middle of their length, the object
of whieh 1s to reduce the. upward motion of
the free end of said pawlsand to prevent said

ends from being thrown up as much as they
would be if said pawls were made straight

throughout their length. I do not limit.my-
self to the use of pawls provided with cam-
surfaces.

pawls continue to revolve after each crank- 1 of a lever 54, carrying a pawl 55, adapted to

o

As the cranks which operate the

sets of ,,.Sw:'.vel-sh'u,ttles_._7. 7, W.hieh" weave the | arm has reached nearly the end df,,its,t-hrow,

as shown in Fig. 4, (carrying down the at-
tached end or the pawl with it,) the rod 47
will act as a fulerum and cause the pin

70

on the free end of each of the pawls to be -

raised out of the notch in the corresponding

cam and be disengaged therefrom. The con-

tinued ' revolution of the crank will push
the pawl forward and the pin in the end
thereof will engage another notch in the cam
when the crank is in the position shown
1n ;Fig. 3.
notches in the cams (which are equivalent to

teeth in a ratchet-wheel) and- the use of the

rod 47, in connection with the cam-sections of
the pawl, it will be seen that the loom can be
turned backward totheextent of apartial revo-
lation of the crank-shaft thereof and then
moved forward without disconnecting the
pawls from the cams which they operate.

This 18 an important feature .in looms and
other machines. The pawls 45 and 46 are
preferably guided through slots in a gniding-

piece 43 on the upper part of stand 32. The

pawls 46 and pawl 45 are preferably adjust-

ably connected with links 44/, extending from
the crank-arms 43, (see I'igs. 3 and 7,) so that
sald pawls may be lengthened or shortened
slightly,ifdesired. Saidlinks44’are provided
with slotted ends, and clamps 44’ thereon pro-
vided with set-screws 44’””. . Into said clamps

44" extend the rear ends of the pawls45 and 46,

which are held and adjusted therein by means
of the set-screws 44’7, T have not shown in

By means of the shape of the

75
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Fig. 11 the links 44/, referred to above, and

sald links may be used or not, as preferred,
In connection with the levers 45 and 46.
Springs 49, attached at their upper ends to
the pawls and at their lower ends to the loom-

‘arch, are preferably employed to draw down

the free ends of the pawls, so that they will

105

engage the notches in the peripheries of the

cams at the proper time.

~The operation .of the pmﬂﬁa- 46 and 45,

ITO

whether or not the same shall engage with and

operate their respective cams, is controlled by
indicating-levers 50, one for each pawl and
cawm. I'ne levers 50 are pivoted at one end

on a-pin 51’ in an upright arm51 of the stand

02. (dee Ifigs. 1 and 19.) The free ends of
the levers 50 extend Dbetween the cams and
under the free ends of the pawls 45 and 406.
(See TFig. 11.) When the free ends of the le-

Fig. 19, the free ends of the pawls will ride
on said levers and the pins on the pawls will
not engage with the notches in the ecams to
operate sald cams. When the free ends of
the levers 50 are dropped down, as shown by
dotted lines, Figs. 1 and 19, the pins on the
free ends of the pawls will engage with the
notches in the cams and operate said cams.
I have shown in Fig. 1 one way of operat-

ing the indicating-levers 50. I use a cam-

wheel 52, operated by a Jacquard cord 53,

through intervening mechanism, consisting

115

I12C

vers o0 are raised up, as shown by full lines,

125

130
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engage Wlth and Opela,te a ratchet-wheel 56,

-fcmst on the shaft of the cam-wheel 52. The

Jacquard cord 53 operates the lever 54, loose
on the shaft of the cam-wheel 52 and carry-
ing the pawl 55. Said pawl 55 .engages with

- the teeth of the ratechet-wheel 56, fast on the
- hub of the cam>wheel 52, and causes said

‘cam-wheel torevolve and operate the mdlcat-
- ing-lever 50. -
10

In Jieu of a cam- wheel any kind of a cam
or a wheel or other mechanism which will at-
fect the indications from Jacquard cords or
harness-cords may be substituted.

I have shown in Fig. 19 a simple. modlﬁed
mechanism  for operatmﬂ' the indicating-le-

- vers 50, eonsisting of a weighted lever 110,

20

having a cam projection 110’ thereon adapted
to engage the pro,]eetwn 111 on the lever 50
and hold said lever in its raised position. A
pawl 112, pivoted on a pin 113, engages a
notch in the weighted lever 110 and holds up

said weighted 1evel in the pOSItIOH shown. A

- second weighted lever 114 (shown in its down-

25

30

35
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_50

55

ward posmon) has a cam-surface 114 there-

‘on, which when said lever 114 is raised by the

Jacquard cord will engage a pin 115 on the
pawl 112 and trip said pawl and allow the
weighted lever 110 to fall, disengaging the
projection 110" thereon from the projection

111 on the lever 50 and allowing said lever to

fall, as shown by dotted lines, I Flﬂ‘ 19. The

second weighted lever 114 and the pawl 112

may be d].spensed with and only the weighted
lever 110 used to operate the indicating level
50. The raising of the lever 110 wiil raise
the lever 50 and the dropping of the lever 110

will allow the lever 50 to drop. I preferably

employ a holding or locking lever 57, one for

each cam, (see Figs. 1 and 4,) the upper end

of which 1s adapted to enter the notches in
the periphery of the cams to hold the same
steady when not in motion. The lower end
of said lever is provided with a spring 58,
adapted to draw over the upper end of said
lever and cause the same to engage with the
cam. 1 also employ a holding- lever 597, with
its upper end adapted to engage with and
hold the cam-wheel points of the cam-wheel
52 and the lower end connected with the
spring 58 for holding said lever in engage-
ment with said cam-wheel. (See Fig. 1.)
Having described the mechanism for oper-
ating the cams 34,35,36,37,and 38, I willnow

proceed to deseribethe mechanisms operated

by said cams for, first, shifting the swivel-
shuttle racks; second, changing the position

-10n¢r1tudmally of the Swwel-*shuttle rall carry-

~ ing theracks, and, third, lowering and raising

6o

65

md .swwel-shuttle rail- and at the same tune
operating the sliding pick device tocause the

loom toweavethe spots or figuresin thefabric,

or not to weave them, as desned On a rod
60’’, supported inthe upright part of thestand

- 82, (See Figs. 1 and 2,) are hung the vertical

levers 69, GO 61, 62, and 63, one for each of
the cams 34, 59, 36 37, and’ 38, respectively.

| the hand-rail6. (See Figs.1,12,and 13.)

474,170

| extending out therefrom, carrying a pin or

roll adapted to extend into the groove in the

| inner face of the respective cam. The shape

of said cam-groove conforms to the desired
movement to be given to each of said levers. .

The three rear 1evels 59, 60, and 61 are con-

nected at their lower en._db with two sets of
cords 59/, 60/, and 61’,-which pass around two
sets of sheaves 67, 68, and 69, (see Fig.1,) sup-
portedon extensmns 94011 thewarm innerends
of the horizontal hinged arms 73. (See Fig.11.)
Fromsaidsheaves. 6’7 68, and (69 said cords pass

! overtwo setsofsheaves’?O 71,and 72, (see F'igs. -

1 and 11,) supported on the forward or outer.
endsofthetwoarms73. Thesaid arms 73are
hinged at their rear or inner ends on stand
94’, secured to the rear loom-arch and extend
out under the loom-arches at each end of the
swivel-shuttle rail. - (See Fig. 11.) To the for-

ward or outer ends of the two swinging arms
73 are hinged the two vertical swinging armns
74. The two pairs of arms 73 and 74 form a |
freely-swinging frame, supported over thelay,
said frame being capable of being raised and
lowered and of bemﬂ‘ moved from side to side
or longitudinally 1‘elatively to the lay. In
the lower part of said swinging frame 18 sup-
ported the movable Swwel-shuttle rail, carry-
ing the swivel-shuttles to be heremaftel de-
seribed. On the lower ends of the vertical
arms 74 is pivotally supportéd by pins 66 the
swivel-shuttle rail 75, carrying in this in-
stance the three swivel-shuttle racks 76, oper-
ating the threesetsof swivel-shuttles 77, only
one of the swivel-shuttles beingshown in Fig.
1; also, at the lower endsof the vertical arms
74 are Supported the two sets of sheaves 78,
79, and 80, (see Figs. 1 and 2,) over which

‘pass the cords 597, bO’ and 61’ one pair of

cords for each rswwel-shuttle rack and the

ends of each pair of cords are detaehably
connected with pins or eyes 81 in their re--

spective swivel-shuttle rack 76. (See Fig.1.)
It will thus be seen that the swivel-shuttle
racks 76, for operating the swivel-shuttles,
have a posmve motion in either direction
through the cords 59/, 60’, and 61" and the
levels 59, 60, and 61, operated by the cams 34,
35, and 36, reSpeetively. To the end of the
lever 62 are attached cords 627, which pass
over the sheaves 82, 83, and 84, (see Figs. 1, 2,
and 11,) supported alongside of the sheaves
above described,totheswivel-shuttle-ratl-sup-
porting stands 85, hinged on the upperside of
The
motion of the lever 62 through the cords 62’,
attached to hand-rail 6, will cause the swing-
ing arms 74 to move 1n one direction or Lhe
0the1 and carry with them the swivel-shuttle
rail 75 and move it to change its position lon-
ogitudinally or relatively to “the width of the
fabric, according to the shape of the cam oper-
ating said lever 62, so as to place the spots
woven by the swivel-shuttles in the different
positions desired. ~ 1t 1s to be observed that
the stands 85 are, so to speak, fixtures upon

Each of said levels 18 DIOVIde with an ar m l the hand-rail, and that therefore when the
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one of the cords 62’ will be so tightened up
around the sheaves 82 83 84 as to cause the
Swinging arms 74 to move laterally of the

loom in the direction of the strain. While

the swivel-shuttle rail is depressed into the

‘position which it ocecupies while the swivel-

shuttles 77 are running, the pick mechanism
must be disconnected, and this is accom-

‘plished by means of the lever 63, operated by

- cam 33, and the cord 63’, which is connected

- with the said lever 63 and passes over the
‘sheave 86, supported on a stand 95 on the

20

25
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loom-arch, (see Figs. 1 and 11,) and over the

‘sheave 86" at the bottom of the loom and is

connected to the collar 23 on the sliding shaft
16. The sliding pick device will thus be oper-
ated by the cord 63" and the lever 63, accord-
ing to the conformation of the cam 38, which
controls the operation of said lever.
37, upon the top of the front loom-arch, (see
Kigs. 1, 2, and 11,) is supported a rocking
shaft 88. On oneend of said rocking shaft 88
is fast an arm 89. To the outer end of said
arm 89 is attached the end of a cord 90, which
passes around the sheave 91 on the stand 95,
and 18 attached to or forms a part of the cord
63" at a point 90’, (see Fig. 1,) leading from the
lower end of the lever 63, as before. stated;
also fast on the rocking shaft 88 are the two
arms 92, to the outer ends of which are at-
tached cords 93, with theirlower endsattached
to the outer ends of the horizontal arms 73.

Said cords 93 serve to hold the horizontal arms
73 In proper position, so that the swivel shut-
- tle rail 75, carrying the swivel-shuttle racks
76 and swivel-shuttles 77, will be supported

in its proper position above the lay 4, and
when theswivel-shuttles for weaving the spots
are not in use they will be raised up from the
lay by means of said cords 93, arms 92, rock-

- 1ng shaft 88, arm 89, and cord 90, attached

to the cord 63/, connected with the lever 63.

It will thus be seen that the lever 63 when

moved in one direction operates,through the
intervening mechanism above deseribed, both
the shipping devices for the fly-shuttle pick-

~ing mechanism and the swivel-shuttle rail,
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causing thesaid swivel-shuttle rail to be low-

ered into position for the swivel-shuttles to
run and the picking motion for the fly-shut-
tle to be disconnected, and when the said le-
ver 63 18 moved 1n the opposite direction the

-swivel-shuttle rail is raised from the lay and

the picking motion is connected, so as to op-
eratethefly-shuttle. By this construction the

fly-shuttle-picking motion of the loom must

be disconnected when the swivel-shuttles are

in position for running, so. that there can be
no danger of breakage or damage from the-

accidental operation of the fly-shuttle.
I will now describe more particularly my

- improvements relating to the movable swivel-

- hand-rail.
ported over thelay independently of the hand- |

shuttle rail carrying the swivel-shuttles and
the manner of attaching the same to the
The swivel-shuttle rail 75 is sup-

In arms

with a different color of weft, if desired.

lever 62 is moved in one direetion or the other | rail 6 by means of the vertical arms 74, as

above deseribed, so that said swivel-shuttle
rail 75 may be raised and lowered for mov-
ing the swivel-shuttles out of action or mov-
ing them into action, and said swivel-shuttle
rail may also be moved longitudinally rela-

(o) |

tively to the hand-rail to change the position

of the spots or figures by means of the cams
and - connections thereto above described.
The swivel-shuttle rail 75 consists of the rail
proper, having supported therein the three
racks 76, which extend parallel to each other

and which have a reciprocating longitudinal

movement in slots in the swivel-shuttle rail

by means of cords attached to the eyes 81, se-
cured in said racks, as above described.” The

racks 76 operate three sets of pinions 97,

mounted loosely on pins 98, fast in the lower
part of the swivel-shuttle rail 75 in the ordi-
nary way. -(See Iig.12.) Said pinions 97 op-

\ erate the three sets of swivel-shuttles 77, ex-

tending in a vertical position in three rows,

as fully shown in Fig. 12, By using two or
more setsof swivel-shuttlesarranged as above
described for weaving each spot or figure in

' the fabric I am enabled to put into each spot

or figure two or more different enlors, aceord-
ing to the number of sets of swivel-shuttles
used. Hach set of swivel-shuttlesis provided

prefer to. connect the swivel-shuttle rail 75

‘with the hand-rail 6, so that said swivel-shut-
tle rail may be held against the hand-rail 6

during the operation of the swivel-shuttles by
means of the two U-shaped stands 85. (See
Figs.12 and 13.) The swivel-shuttle rail 75 is

tudinally within the U-shaped stands 85, the

I

adapted to move up and down and also longi-
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sides of which act as bearings for the sides of .
the swivel-shuttle rail as said shuttle-rail is

for the swivel-shuttles to operate. The U-

shaped supporting-stands 85 of the swivel-

shuttle rail are preferably each hinged at their

raised from the lay or lowered toward thelay

ITO

rear upper part thereof by meansof a pin 99, -

supported in the upper part of an arm 100, rig-
1dlysecured atits baseontopofthe hand-rail 6.
Said arm 100 i8S provided with projections or
ears 100" 100”7, and supported on therear side
of the U-shaped stand 85 is a lock-lever 101,
pivoted on pin 102 in said stand. Said lever
101 1s adapted to be raised to a vertical posi-
tion, as shown by dotted lines, Figs. 14 and
15, to disconnect the same from the projec-

tions on the arm 100 and allow the stands 85,

within which theswivel-shuttlerail75 extends,

115,

120

to be freely raised or lowered on their hinged

point. When the U-shaped stands S5 are

lowered, as shown in Fig. 12, the lock-lever

101 18 moved down in front of the upper pro-

Jection 1007, as shown in Figs. 12 and 15,

I25

thus locking the stands 85 and preventing

any movement of the same on their hinged
point. When the stands 85 are raised up,

the locking-lever 101 is moved down under
the projection 100" of the arm 100,as shown
in Fig. 13, thus locking the stands having

I30
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the cmn-lever shown in Fig. 1.

the swivel-shuttle rail 75 supported therein | race, all of which are opemted automatw&liy .

in their raised position. The object of having
the stands 85, within which the swivel-shuttle
rail 75 extends, hinged to the hand-rail 6is to
allow of the swwel-shutﬂe rail 75 being tilted

or raised up so as to readily get at the bob-

bins in the swivel-shuttles, and the object of
the locking mechanism is to rigidly support
and lock the swivel-shuttle rail and swivel-
shuttles in their normal position extending
alongside of the hand-rail or to hold and 1001{

them in their raised position, for the purpose

above

stated. When the swivel-shuttle rail

.75 18 raised up, as shown in Fig. 13, if it is
desired to get at any one of the two inner or
lower sets of swivel-shuttles to remove an

empty bobbin and substitute a fresh bobbin
the ends of the connections or cords 59/, 60/,

and 61" are disconnected from the pms or
eyes Sl in the swivel-shuttle racks, and then

the swivel-shuttle racks are moved by hand,
so that the swivel -shuttles to be gotten at
will be moved into the wm"p Or open space
in said rail, as shown in Fig. 1, allowing free
access to the bobbin in the Swivel-shuttle

and the ready removal of the same and the |

substitution of a fresh bobbin.  Upon the
top side of the swivel-shuttle rail 75 are se-
cured in this instance two bentarms 107, with
their projecting ends 107 adapted to rest on
the hand-rail 6,as shown in Fig. 2, tosupport

the swivel- Shuttle rail 75 a,nd lmnt the down-_

ward motion thereof.

Referring to Tfie. 18, the stand 857, within
which the swivel-shuttle rail 75’ extends, is
rigidly connected with the hand-rail 6’ for

'tne reason that the swivel-shuttle extends in

a horizontal plane, and therefore it is not

“necessary to tilt up the shuttle-rail to get at

the bobbin in the swivel-shuttle.

In Fig. 17 1 have shown a modification of
I provide a
second lever 103, pivoted on 13]18 stand 32 and

‘provided with a longitudinal slot 104 therein.
A connector 105 extends from the lower end

of the cam-lever 63 to the slot 104 in the le-
ver 103. BSaid lever is adjusted up and down
in gaid slot and retained in place by means

of a screw (not shown) to vary the travel or

amount of motion of said lever 103, to the
lower end of which are attached the cords
leading over the sheaves to operate the racks
or to move the swivel-shuttle rail longitudi-
nally. It will thus be seen that without
changing the shape of the cam I can vary the

-amount of travel of the lever 103 and the

- connections thereto.

60

- From the above description, in connection

with the drawings, the operation of my im-
proved swivel-shuttle mechanism will- be
readily understood by those skilled in the art.

The advantages of my improved swivel-
shuttle mechanism will be readily appreciated
by those skilled in theart. 1 provide one or
more sets ol swivel-shuttles, arranged in lines

474,170

and each set independently. I am thus en-
abled to put into each spot or figure in the
fabric one or more different colorq according
to the number of sets of swivel-shuttles ,used.

It will be understood that the details of
construction of the several parts of my im-
provements may be varied from what is shown
and described, if desired.

Having thus described. my invention, what
I ¢laim as new, and desire to secure by Letter
Patent, is—

1. The combination, with a swivel-rail, fly-
shuttle-actuating mechamsm and sh1pp1n0‘
devices for rendering such aetuatinw mech-

aunism operative and inoperative, as reqmred
of a lever, connections between the said lever

and the said swivel- rail, and shipping devices
whereby the rail may be moved into and out
of working position simultaneously with the
actuation of the shipping devices, a cam act-
ing upon the said lever, means for actuating
Lhe said cam, and devices for controlling bll(jh
actuation of the eam, substantially as de-
scribed. | - |

2. The combination, with the ﬂy shuttle-
actuating mechanism and shipping devices
for l'endeunﬂ' such mechanism operative and
inoperative, as required, of automatic devices

for actuating such shipping devices, compris-

ine a lever in operative conneetlon with the
said shipping devices, a cam acting upon. the
said lever, a pawl for moving bald cam, and
means foroperating the pawl, substautlally as
described.

3. The coxnbumtmn mth a swivel -1 all, a
lever having operative connections with the
sald rail, w_hereby to move the latter in the
direction of its length, a second lever, a con-
nection between the two levers which 1s ad-
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justable to vary the throw communicated to
the lever first mentioned, a cam acting upon

the second lever, a pawl operating said cam,
and a crank operating said pawl,substantially
as described. |

4. The combination, with a cam having in
its periphery notches formed with contracted
open ends, of a pawl, a crank operating said
pawl, and a rod or pin supporting said pawl
and acting in conjunction therewith, substan-
tially as and for the purposes set forth.

5. The combination, with the swivel-racks

and levers in operative connection therewith,

of ‘a series of cams engaging with the said le-
vers, pawls operating the said cams, indicat-
ing-levers controlling the action of the pawls
on the cams, and a crank operating the pawls,

substan Lmlly as deseribed.

6. The combination, with the swivel-rail, a

frame supporting the same, and the lay, of

means for automatically swinging the frame

and changing the position of the swivel-rail
longitudinally thereof, such means consisting

of a cam, an operating-pawl, means for actu-
ating said pawl, a lever acted on by .the

parallel to eaeh other, ettendmw over the ! cam, and flexible connections extending from

IIC
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seribed. .
' 7. The combination, with thelay, guidescar-
ried thereby, and a swivel-rail,

474,170

said lever around sheaves on the frame and |

connected to the lay, substantially as de-

| of a support-
Ing-frame pivoted to the loom-frame and by
which the swivel- rail 18 suspended, a cam,
actuating devices for the said cam, control-

ling devices whereby the time of movement

of the cam is determined, a lever

| operated Dy
the said cam,

and connections from the lever

to the pivoted frame for swinging the latter

to move the swivel-rail into and out of work-
Ing position, substantially as described.

8. The combination, with the lay, guides car-
ried thereby, a swivel-rail, and a supporting-
frame above the lay with which the swivel-

rail is connected, of means for raising and

lowering the said frame and the swivel-rail,
consisting of a cam, an operating-pawl, de-
vicesforactuating the said pawl, alever acted
upon by the cam,a rocking shaft, connections

from the lever to the shaft, whereby the said
shaft may be rocked, ard connections from

the shaft to the frame, whereby the latter and
swivel-rail may be raised and lowered, sub-
stantially as desceribed. - | -

. Y. Thecombination, with the lay, cuides car-
ried thereby, and a swivel-rail, of a support-
ing-frame pivoted to the loom-frame and by
which the swivel-rail is suspended, a leverand
operative connections between the same and.

the supporting-frame for moving the latter to

blace the swivel-rail in and out of working
position, a second lever and operati¥e connec-

- tions between the same and the supporting-

10
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frame for moving the latter to shiftthe swivel-
rail in the direction of the length thereof,
cams acting on the said levers, actuating de-
vices for the said cams, and controlling de-
vices whereby the time of movement of the
cams 18 determined, substantially as de-
scribed. R S

10. The combination, with a swivel-rail, two
or more series of swivel-shuttles, two or more
series of pinions for engaging with the said

~shuttles, and two or more racks in engagement
~with the said pinions, of two or more levers,

connections between the said levers and racks,

~whereby the latter may be actuated as the le-

vers are moved, a series of cams acting to
move the said levers, means for moving the
respective cams,and devices whereby the act-
uation of the said cams by the said means is
controlled in accordance with the require-
ments of a pattern, substantially as deseribed.

- 11 The combination, with a swivel-rail, a

supporting-frame therefor, two or more series
of swivel-shuttles, two or more series of pin-

lons engaging with the said shuttles, and two
or more racks in engagement with the said
pinions, of a series of levers, operative con-
nections between one of the said levers and
the supporting-frame, whereby the said frame |

and the swivel-rail are raised and lowered as
the said lever is moved, connections interme-

diate certain of the said levers and the racks,
whereby the said racks are operated as the
sald levers are moved, a series of cams acting
upon the series of levers, means for moving

the respective cams, and devices whereby the
actuation of the said cams by the said means
1s controlled in accordance with the require-
ments of a pattern, substantially as deseribed.

12. T'he combination, with a swivel-rail, a
supporting-frame therefor,two or more series
ot swivel-shuttles, two or more series of - pin-
lons engaging with the said shuttles,and two
or more racks in engagement with the said
pinions, of a series of levers, operative con-
nections between one of the said levers and
the supporting-frame, wherebysaid frame and
the swivel-rail are raised and lowered as the
sald lever is moved, connections intermediate
certain of said levers and the racks, whereby
the said racks are operated as such leversare
moved, and connections with another one of

't

;-
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the said levers, whereby the swivel-rail is

moved in the direction of itslength as the said
lever last mentioned is moved, a series of cams
actingupontheseries of levers, means for mov-

90

ing the respective cains,and devices whereby

the actuation of the said cams by the said
means is controlled -in accordance with the
requirements of
deseribed. | | |

15, The combination, with the swivel-shut-

tles, a series of levers, and devices intermedi-
ate the said shuttles and the levers, whereby .

the shuttles are brought into action when the
sald levers are actuated, of cams for moving

the levers, pawls for moving the cams, means

for operating the pawls,and indicating-mech-

anism controlling the action of the pawls, such

indicating mechanism consisting of a series
of indicating-levers,one for each cam and op-
erating-pawl, and mechanism for operating

said indicating-levers,the action of the latter

mechanism controlled by Jacquard or harness
cords, substantially as set forth. |
14. The indicating mechanism consisting of
a series of indicating-levers, each provided
with a cam-surface,in combination with a se-

ries of weighted levers, each provided with

a cam-surface to engage the cam-surface on
the corresponding indicating-lever, the said

a pattern, substantially as

9
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weighted lever operated by a Jacquard or
harness cord to engage and raise said indicat-

ing-lever, a pawl for engaging said weighted
lever to hold the same in engagement with the -
indicating-lever,and a second weighted lever

operated by a Jacquard or harness cord to trip
the pawl and release the indicating-lever, sub-
stantially as set forth. _-
.~ GEORGE F. HUTCHINS.

- Witnesses: S S :
JOHN . DEWRY,

PHOEBE SYKES.
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